D-6387 

CLAIMS 



What is claimed is: 

, ; A method for inhibit the P— po,meri Z a,ion and the poiymer g rowth 

—a — — addi„ g .o - — - -~ 



3 £ 3 



15 



2. 



The m e,hod of data 1 wherein the inhibitor is a hydrogen donor. 



3. The 



method of claim 2 wherein the inhibitor is of the structure 



1( W N 



OH 



20 



wherein 

K,„ and Rioi are independent, seiected front the g roup consist of h y dro g en, 

.Midene, benzene, ary,, benzy,, 0»W COO*,„, CO« B , cychc, 
heterocyCic, and substituted a,M or ary, where the substituents are C, O, N, S, 

seven members; and 

RlM and K, ts are independent* se.ec.ed front the g roup cons,s,in g of hydro g e„, a, M , 
^ benzy., cycUc, heterocyclic, and substituted ahcy, or ary, where the 
sub— are C, O, N, S, or P, or K 1M and K, M can be ,a k e„ ,o g ether to form 
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a ring structure of five to seven members. 



4. The method of claim 2 wherein the inhibitor is of the structure 



R 



100 



HO. ^C. 

N R 



101 



wherein 

in Rioo anc * Rioi are independently selected from the group consisting of hydrogen, alkyl, 

H H «■ 

G alkylidene, benzylidene, aryl, benzyl, COR 102 , COOR 102 , CONR 102 R 103 , cyclic, 

+ ; io heterocyclic, and substituted alkyl or aryl where the substituents are C, O, N, S, 

;L or P, or R 100 and R 101 can be taken together to form a ring structure of five to 

S § seven members; and 

H — ^ 

^ R 102 and R 103 are independently selected from the group consisting of hydrogen, alkyl, 

aryl, benzyl, cyclic, heterocyclic, and substituted alkyl or aryl where the 
15 substituents are C, O, N, S, or P, or R 102 and R 103 can be taken together to form 

a ring structure of five to seven members. 



20 
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5. The method of claim 2 wherein the inhibitor is of the structure 




wherein 

R 104 , R 105 , Rio6> Rio7> Rio8> anc * R109 are independently selected from the group consisting 
of hydrogen, alkyl, aryl, cycloalkyl, heterocyclic, substituted alkyl, substituted 
aryl, OR 110 , NR ua R in , SR 110 , N0 2 , NO, CN, COR 112 , halogen, and/or any two 
adjacent groups can be taken together to form ring structure(s) of five to seven 
members, provided that at least one of R 104 , R 105 , R 106 , R 107 , R 108 , and R 109 is OH 
or NHR 110 . 

R 110 and R 1U are independently selected from the group consisting of hydrogen, alkyl, 
aryl, benzyl, cyclic, heterocyclic, substituted alkyl or aryl where the substituents 
are C, O, N, S ? or P, and COR 102 , or R 110 and R in can be taken together to form 
a ring structure of five to seven members; 

R112 is R 102 > OR 102 , or NR 102 R 103 ; and 

R 102 and R 103 are independently selected from the group consisting of hydrogen, alkyl, 
aryl, benzyl, cyclic, heterocyclic, and substituted alkyl or aryl where the 
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substituents are C, O, N, S, or P, or R 102 and R 103 can be taken together to form 
a ring structure of five to seven members. 

The method of claim 5 wherein R 104 is OH. 

The method of claim 6 wherein R 107 is OH. 

The method of claim 6 wherein R 105 is OH. 

The method of claim 6 wherein at least one of R 105 and R 107 is N0 2 . 
The method of claim 6 wherein at least one of R 105 and R 107 is NO. 

The method of claim 5 wherein R 104 is NHR 110 and at least one of R 105 and R 107 
is N0 2 . 

The method of claim 5 wherein R 104 is NHR 110 , R 107 is NR no R m> and R 1U is 
phenyl. 
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13. 



The method of claim 2 wherein the inhibitor is of the structure 



R 



113 



R 



114 



SH 



R 



115 



whereinR 113 , R 114 , and R 115 are independently selected from the group consisting of 
hydrogen, alkyl, aryl, cycloalkyl, and heterocyclic moieties. 



14. The method of claim 2 wherein the inhibitor is of the structure 



R 



117 



R 



118 




119 



120 



122 



121 



wherein 



Rii6> Rii7> Rii8> Rii9> Ri2o> Rm> Rm> ar *d R123 are independently selected from the group 
consisting of hydrogen, alkyl, aryl, cycloalkyl, heterocyclic, substituted alkyl, 
substituted aryl, OR 110 , NR 110 R in , SR 110? N0 2 , NO, CN, COR 112 , halogen, 
and/or any two adjacent groups can be taken together to form ring structure(s) 
of five to seven members: 
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R 110 and R 1U are independently selected from the group consisting of hydrogen, alkyl, 
aryl, benzyl, cyclic, heterocyclic, substituted alkyl or aryl where the substituents 
are C, O, N, S, or P, and COR 102 or R 110 and R 1U can be taken together to form 
a ring structure of five to seven members; 

R ii2 is R 102 , OR 102 , or NR 102 R 103 ; and 

R 102 and R 103 are independently selected from the group consisting of hydrogen, alkyl, 
aryl, benzyl, cyclic, heterocyclic, and substituted alkyl or aryl where the 
substituents are C, O, N, S, or P, or R 102 and R 103 can be taken together to form 
a ring structure of five to seven members. 



15. The method of claim 2 wherein the inhibitor is selected from the group 
consisting of diethylhydroxylamine, cyclohexanoneoxime, dibenzylhydroxylamine, 2,4- 
dinitro-6-sec-butylphenol, N-phenyl-N'-(l,4-dimethylpentyl)-para-phenylenediamine, 
2,5-di-t-butylhydroquinone, 2,5-di-t-amyIhydroquinone, methylhydroquinone, 4-t- 



ethylphenol/Cu(I)naphthenate, dihydroanthracene, N-t-butyl-2-benzothiazole- 
sulfenamide, and N-methyl-4-nitroaniline. 



=^10 



15 



butylhydroquinone, 4-t-butylcatechol, octanethiol, 2,6-di-t-butyl-4- 



16. 



The method of claim 2 wherein a transition metal is added. 




20 



17. The method of claim 16 wherein the transition metal is copper. 
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18. 



The method of claim 1 wherein the inhibitor is an eiectron acceptor. 



19. The 



me thod of claim 18 wherein the inhibitor is of the structure 




10 



15 



wherein 



X and Y are 



independently selected from the group 



consisting of oxygen, NR 110 , and 



CRi24^125; 

R 120 , R„„ K m , and R 1!3 are independent selected front the group consisting of 

hydros a,M. -* cycloalKv, Heterocyclic, substituted a, k yl. — ary,, 
OR„„, NR, SR.- NO, NO, CN, COR„ ; , and haiogen, or R 1M and R m 

„ ring structures, respective,,, either of which can be of five to seven 



members; 



R 124 and R 125 are in 



dependents selected from the group 



consisting of hydrogen, alkyl, 



20 



arv, cycloalM, heterocyclic, substituted alkyl, substituted aryl, OR 110 , 
„,„ SR 110 , NO, NO, CN, COR,,, halogen, and/or can be taten together 
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to form a ring structure of five to seven members. 

R uo and R m are independently selected from the group consisting of hydrogen, alkyl, 
aryl, benzyl, cyclic, heterocyclic, substituted alkyl or aryl where the substituents 
are C, O, N, S, or P, and COR 102 , or R uo and R in can be taken together to form 
a ring structure of five to seven members; 

Rm is R io2, O r io2> or NRioaRioBi and 

R 102 and R 103 are independently selected from the group consisting of hydrogen, alkyl, 
aryl, benzyl, cyclic, heterocyclic, and substituted alkyl or aryl where the 
substituents are C, O, N, S, or P, or R 102 and R 103 can be taken together to form 
a ring structure of five to seven members. 

20. The method of claim 19 wherein X and Y are oxygen. 

21 . The method of claim 19 wherein X is oxygen and Y is CR 124 R 125 . 

22. The method of claim 19 wherein X is oxygen and Y is NR 110 . 

23. The method of claim 19 wherein X and Y are NR 110 - 

24. The method of claim 21 wherein X is NR 110 and Y is CR 124 R ]25 . 
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25. The method of claim 18 wherein the inhibitor is of the structure 



R I26 C C R 127 



wherein 

R 126 and R 127 are independently selected from the group consisting of hydrogen, alkyl, 
aryl, cycloalkyl, heterocyclic, substituted alkyl, substituted aryl, OR 110 , 
NRiioRin, SR 110 , N0 2 , NO, CN, COR 112 , and halogen. 

R 110 and R ni are independently selected from the group consisting of hydrogen, alkyl, 
aryl, benzyl, cyclic, heterocyclic, substituted alkyl or aryl where the substituents 
are C, O, N, S, or P, and COR 102 or R uo and R 1U can be taken together to form 
a ring structure of five to seven members; 

R 112 is R 102 , OR 102 , or NR 102 R 103 ; and 

R 102 and R 103 are independently selected from the group consisting of hydrogen, alkyl, 
aryl, benzyl, cyclic, heterocyclic, and substituted alkyl or aryl where the 
substituents are C, O, N, S, or P, or R 102 and R 103 can be taken together to form 
a ring structure of five to seven members. 

26. The method of claim 18 wherein the inhibitor is selected from the group 
consisting of phenylacetylene, 2,5-di-t-butyl-l,4-benzoquinone, 2,6-di-t-butyl-l,4- 
benzoquinone, 1,4-benzoquinone, 2-methylanthraquinone, 1,4-naphthoquinone, 2,6-di- 
t-butyl-4-(phenylmethylene)-2,5-cyclohexadiene-l-one, 2,6-di-t-butyl-4-(phenylimino)- 
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2,5-cyclohexadiene-l-one, and ethyl 3,4-bis-(3,5-di-t-butyl-4-one-2,5- 
cyclohexadienylidene)-hexane- 1 ,6-dioate 

27. The method of claim 18 wherein a transition metal is added. 

28. The method of claim 27 wherein the transition metal is copper.. 

29. The method of claim 1 wherein the inhibitor is a blend of a hydrogen donor and 
an electron acceptor. 

30. Method of claim 1 wherein said monomers contain impurities from the monomer 
production and/or purification processes. 

3 1 . Method of claim 30 wherein the impurities include polymer formed during the 
production and/or purification processes. 

32. Method of claim 31 wherein the polymer formed during the production and/or 
purification processes is soluble in the monomer stream. 
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, , • 3 . wherein the po.ymer formed during .he production and/or 
33. Method of claim 31 wherein v 



distillation. 



35. 

760 mm Hg. 



less than 



if 



37. 



• „♦ in which the distillation process 
Method of claim 34 wherein the equipment m which 



occurs contains polymer. 



15 



, , • 37 wherein the polymer was formed during the monomer's 
38. Method of claim 37 wherein v 



production and/or purification processes. 



39. 



f , • 37 wherein ,he poiymer is no. dissolved in .he monomer 
Method of claim 37 wherein u v ■> 



stream. 
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40 . Method of ciaim 34 herein said vomers co„ta,„ tmpunt.es 

mon0m er production and/or purification processes. 



1^ 



production and/or purification processes. 



purification processes 



is soluble in the monomer stream. 



V. 



purification processes is insoluble in the monomer stream. 



44 



15 A) at lea st one « -bitor that is a h y dro g en donor or electron acceptor and 

B) at least one second inhibitor having the following structural formula: 

R i~W? R4 

R 2 I B 3 
O* 
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wherein 



10 



R, and R 4 are independently selected from the group consisting of hydrogen, alkyl, and 
heteroatom-substituted alkyl; 

R 2 and R 3 are independently selected from the group consisting of alkyl and 
heteroatom-substituted alkyl; and 

X 1 and X 2 

(1) are independently selected from the group consisting of halogen, cyano, amido, -S- 

C 6 H 5 , carbonyl, alkenyl, alkyl of 1 to 15 carbon atoms, COOR 7 , -S-COR 7 , and 
OCOR 7 , wherein R 7 is alkyl or aryl, or 

(2) taken together, form a ring structure with the nitrogen. 



20 



45. The method of claim 44 wherein the first inhibitor is a hydrogen donor. 



46. The method of claim 45 wherein the first inhibitor is of the structure 



15 R ioo\ ^- R ioi 



N 



OH 



wherein 



R,™ and R,„, are independently selected from the group consisting of hydrogen, alkyl, 

jvv 1\J X 

alkyl'dene, benzylidene, aryl, benzyl, COR 102 , COOR 102 , CONR 102 Rio3, cyclic, 
heterocyclic, and substituted alkyl or aryl where the substituents are C, O, N, S, 
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or P, or R 100 and R 101 can be taken together to form a ring structure of five to 
seven members; and 

R „ and R 103 are independently selected from the group consisting of hydrogen, alkyl. 
aryl, benzyl, cyclic, heterocyclic, and substituted alkyl or aryl where the 
substituents are C, O, N, S, or P, or R 102 and R 103 can be taken together to form 
a ring structure of five to seven members. 



10 



47. The method of claim 45 wherein the first inhibitor is of the structure 



i 100 



N R 101 



wherein 



R 100 and R 101 are independently selected from the group consisting of hydrogen, alkyl, 
alkyHdene, benzylidene, aryl, benzyl, COR 102 , COOR 102 , CONR 102 R 103 , cyclic, 
heterocyclic, and substituted alkyl or aryl where the substituents are C, O, N, S, 
I5 or P, or R 100 and R 101 can be taken together to form a ring structure of five to 

seven members; and 

R , and R im are independently selected from the group consisting of hydrogen, alkyl, 

1UZ lw J 

aryl, benzyl, cyclic, heterocyclic, and substituted alkyl or aryl where the 
substituents are C, O, N, S, or P, or R 102 and R 103 can be taken together to form 
20 a ring structure of five to seven members. 
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48. The method of claim 45 wherein the first inhibitor is of the structure 



R 



109 



R 



108 




105 



106 



107 



wherein 



10 



15 



Rio4, R,os, Rio* R io7, R108, and R 109 are independently selected from the group consisting 
of hydrogen, alkyl, aryl, cycloalkyl, heterocyclic, substituted alkyl, substituted aryl, 
OR 110 , NR 110 R nl , SR I10 , N0 2 , NO, CN, COR 112 , halogen, and/or any two adjacent 
groups can be taken together to form ring structure(s) of five to seven members, 
provided that at least one of R 104 , R 105 , Rio* Rio?, R iog, and R io 9 «s OH or NHR 110 . 
R 110 and R in are independently selected from the group consisting of hydrogen, alkyl, 
aryl, benzyl, cyclic, heterocyclic, substituted alkyl or aryl where the substituents 
are C, O, N, S, or P, and COR 102 , or R 110 and R 1U can be taken together to form 
a ring structure of five to seven members; 



20 



R 112 is R 102 , OR 102 , or NR 102 R 10 3; and 



R 102 and R 103 are independently selected from the group consisting of hydrogen, alkyl, 
aryl, benzyl, cyclic, heterocyclic, and substituted alkyl or aryl where the 
substituents are C, O, N, S, or P, or R 102 and R 103 can be taken together to form 
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■in* structure of five to seven members. 



a ring 



49. The 



method of claim 48 wherein R 104 is OH. 



50. The 



method of claim 49 wherein R 107 is OH. 



51. The 



method of claim 49 wherein R 105 is OH. 



52. 



The method of claim 49 wherein at least one of R 105 and R 107 is 



NO 



10 
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The method of claim 49 wherein a« leas, one of R,„, and R,„, is NO. 



54. 



^ • u ;*>JHR „ and at least one of R 105 and R 107 
The method of claim 48 wherein R 104 » NHR 110 



isN0 2 . 



15 



55. 



The method of claim 4 8 wherein R 1M is ^ *- * - * 



phenyl. 
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D " 87 5 , Th e nretnod o f .aim « ^rein *. fc. «— - «*- — 



R 



R 



114 



113 



SH 



R 



115 



h R R and are independent ..eced fro. «he group conning of 



hydrogen 



, alkyl, -A -V**** and he,erOCydiC m0ie " eS 



icy 



5 S 3 



57 . te rnetnod of Cairn 45 herein - « -tor is of tne structure 




wherein 

R,«, R„7. R.» R "" R ' M> R,J " t „ rflc substituted alkyl, 

of hydrogen, aikyi, «* cyc.oa,k yl , heterocyci.c, 



15 ^116 

consisting 

1M ,m,^. 1 ,SK„o,NO i ,NO,CN,CO R „ ! ,ha 1 ogen, 



substituted aryl, OR u „. „ tlll Ws^ 

« he taken together to form ring structure(s) 
and/or any two adjacent groups can be taken tog 

of five to seven members; 

2q ^^^^^^^^ 
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aryl, benzyl, cyclic, heterocyclic, substituted alkyl or aryl where the substituents 
are C, O, N, S, or P, and COR 102 or R 110 and R m can be taken together to form 
a ring structure of five to seven members; 

R112 is R102, O r io2> or NR102R103; and 

R 102 and R 103 are independently selected from the group consisting of hydrogen, alkyl, 
aryl, benzyl, cyclic, heterocyclic, and substituted alkyl or aryl where the 
substituents are C, O, N, S, or P, or R 102 and R 103 can be taken together to form 
a ring structure of five to seven members. 



GS3 

■£ 3 



S 10 58. The method of claim 45 wherein the first inhibitor is selected from the group 

£ consisting of diethylhydroxylamine, cyclohexanoneoxime, dibenzylhydroxylamine, 2,4- 

O dinitro-6-sec-butylphenol,N-phenyl^'Kl,4-dimethylpentyl)-para-phenylened 

2,5-di-t-butylhydroquinone, 2,5-di-t-amylhydroquinone, methylhydroquinone, 4-t- 
butylhydroquinone, 4-t-butylcatechol, octanethiol, 2,6-di-t-butyl-4- 
i e thylphenol/Cu(I)naphthenate, dihydroanthracene, N-t-butyl-2-benzothiazole- 

sulfenamide, and N-methyl-4-nitroaniline. 



59. The method of claim 45 wherein a transition metal is added 



20 



60. The method of claim 59 wherein the transition metal is copper. 
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61. The method of claim 44 wherein the first inhibitor is an electron acceptor. 



62. The method of claim 61 wherein the first inhibitor is of the structure 



R 



120 



R 



121 



X 




V 



122 




123 



wherein 



yyio 



15 



X and Y are independently selected from the group consisting of oxygen, NR n0 , and 

CRi24^125; 

Ri2o, Rm> R i22, and R 123 are independently selected from the group consisting of 

hydrogen, alkyl, aryl, cycloalkyl, heterocyclic, substituted alkyl, substituted aryl, 
OR 110 , NR lia R m , SR U0 , NO, N0 2 , CN, COR U2 , and halogen, or R 120 and R 121 



can 



be taken together and/or R 122 and R I23 can be taken together to form one or 



20 



two ring structures, respectively, either of which can be of five to seven 
members; 

R 124 and R 125 are independently selected from the group consisting of hydrogen, alkyl, 
aryl, cycloalkyl, heterocyclic, substituted alkyl, substituted aryl, OR 110) 
NR 110 R m , SR 110 , N0 2 , NO, CN, COR 112 , halogen, and/or can be taken together 
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to form a ring structure of five to seven members. 



Hi 



R no and R m are independently selected from the group consisting of hydrogen, alkyl, 
aryl, benzyl, cyclic, heterocyclic, substituted alkyl or aryl where the substituents 
are C, O, N, S, or P, and COR 102 , or R u0 and R m can be taken together to form 
5 a ring structure of five to seven members; 

Rm isRio* O R i02, orNR 102 Ri 03 ; * nd 

R 102 and R 103 are independently selected from the group consisting of hydrogen, alkyl. 
aryl, benzyl, cyclic, heterocyclic, and substituted alkyl or aryl where the 
substituents are C, O, N, S, or P, or R 102 and R 103 can be taken together to form 
10 a ring structure of five to seven members. 



15 



63 The method of claim 62 wherein X and Y are oxygen. 



64. The method of claim 62 wherein X is oxygen and Y is CR 124 R 125 



65. The method of claim 62 wherein X is oxygen and Y is NR 110 . 



66. The method of claim 62 wherein X and Y are NR 110 
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67. The method of claim 62 wherein X is NR 110 and Y is CR 124 R 125 
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68. 



KM: 



15 



K U6 



„ ntlv selected from the group consisting of hydrogen, alky., 
r,,< and R, 2 , are independently selecte 



126 

a 



20 



„ . SR NO, NO, CN, COR„ ; , and halogen 

. - nm the gr oup consisting of hydrogen, alkyl, 

— 

rv,, benzyl, cychcheter can be taken together to form 

ar eC,0,N,S,orP,andCOR„ I orK, 10 and R ,„can 

of five to seven members; 



•110 

a 



a ring structure 



• -a OR™ or NR102R103' and 

, d „„ yS e,eoted ft o m the group consisting of hydrogen, a,M, 
am are independently seiecieu 1 
^ '^rocycliC and suhstitutedalWy. or ary. where the 

«A benzyl, cychc,he.er ^ be ta ken together to form 

sub sti W entsareC,0,KS,orP,orR 1M andR WJ ca 



a ring structure of five .0 seven members. 



• vu-t™- i< selected from the group 
u * rvl.im 61 wherein the first inhibitor is select 
69. The method of claim 6 ^. t .butyH,4- 

, . , 5-di-t-butyl-l,4-benzoquinone,2,6 0. 

-~sr£ — * — ~ 

^ ,^i^4-bis-(3,5-di-t-butyl-4-one-2,5- 
2,5-cyclohexadiene-l-one, and ethyl 3,4 C 
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cy clohexadienylidene)-hexane-l,6-dioate. 



5 71. 



si 



Th e m e th oao f c,a im7 0 Wh e rei „*e tr a„s M on m e,anscoppe, 



donor and an electron acceptor. 



73 The me 



i- u;kw or U of the structure 
;thod of d*. 44 wherein the second 




O* 



^ f „ m the eroup consisting of hydrogen, 
• r, nrfR are independently selected from the group 
wh erein Rl and R 4 are independe ntly selected from 

« and heteroatom-substituted allcyl and R 2 and R, P 

• ,« of allcyl and heteroatom-substituted allcyl and the 
the group consisting ot alKyi d 




*• ,„ or seven-membered 
ponion^.Hea^nece^.o^af.e-.s^o 
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heterocyclic ring. 



74. 



The method of claim 44 wherein the second inhibitor is a blend of two nitroxyls. 



='. = 10 



3 5" 
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75. The method of claim 73 wherein the second inhibitor contains one or 
nitroxyls selected from the group consisting of: 

N,N-di-terf-butylnitroxide; 

N,N-di-terf-amylnitroxide; 

N-terf-butyl-2-methyl- 1 -phenyl-propylnitroxide; 

N-terf-butyl-l-diethylphosphono-2,2-dimethylpropylnitroxide; 

2,2,6,6-tetramethyl-piperidinyloxy; 

4-anuno-2,2,6,6-tetrarnethyl-piperidinyloxy; 

4-hydroxy-2,2,6,6-tetramethyl-piperidinyloxy; 

4-oxo-2,2,6,6-tetramethyl-piperidinyloxy; 

4-dimethylamino-2,2,6,6-tetramethyl-piperidinyloxy; 

4-ethanoyloxy-2,2,6,6-tetramethyl-piperidinyloxy; 

2,2, 5, 5 -tetramethylpyrrolidinyloxy ; 
3-amino-2,2,5,5-tetramethylpyrrolidinyloxy; 

2,2,4,4-tetramethyl- 1 -oxa-3 -azacyclopentyl-3 -oxy; 

71 



more 



2,2,4,4-tetramethyl-l-oxa-3-pyrrolinyl-l-oxy-3-carboxylicacid; 

2,2,3,3,5,5,6,6-octamethyl- 1 ,4-diazacyclohexyl- 1 ,4-dioxy; 

4-bromo-2,2,6,6-tetramethyl-piperidinyloxy; 

4-chloro-2,2,6,6-tetramethyl-piperidinyloxy; 

4-iodo-2,2,6,6-tetramethyl-piperidinyloxy; 

4-fluoro-2,2,6,6-tetramethyl-piperidinyloxy; 

4-cyano-2,2,6,6-tetramethyl-piperidinyloxy; 

4-carboxy-2,2,6,6-tetramethyl-piperidinyloxy; 

4-carbomethoxy-2,2,6,6-tetramethyl-piperidinyloxy; 

4-carbethoxy-2,2,6,6-tetrarnethyl-piperidinyloxy; 

4-cyano-4-hydroxy-2,2,6,6-tetramethyl-piperidinyloxy; 

4-methyl-2,2,6,6-tetramethyl-piperidinyloxy; 

4-carbethoxy-4-hydroxy-2,2,6,6-tetramethyl-piperidinyloxy; 

4-hydroxy-4-(l-hydroxypropyl)-2,2,6,6-tetramethyl-piperidinyloxy; 

4-methyl-2,2,6,6-tetramethyl-l,2 > 5,6-tetrahydropyridine-l-oxyl; 

4-carboxy-2 > 2,6,6-tetramethyl- 1 ,2,5,6-tetrahydropyridine - 1-oxyl; 
4-carbomethoxy-2 ) 2,6,6-tetramethyl-l,2,5,6-tetrahydropyridine-l-oxyl 

4-carbethoxy-2,2,6,6-tetramethyl-l ) 2,5,6-tetrahydropyridine -1-oxyl; 

4-amino-2,2 ) 6,6-tetramethyl- 1 ,2,5,6-tetrahydropyridine - 1 -oxyl; 
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4-airado-2,2,6,6-tetramethyl-l,2,5,6-tetraMropy ridine - 1 - ox y | i 
3,4-diketo-2,2,5,5-tetramethylpyrrolidinyloxy; 

3-keto-4-oximino-2,2,5,5-tetramethylpyrrolidinyloxy; 

3-keto-4-benzylidine-2,2,5,5-tetramethylpyrrolidinyloxy; 

3-keto-4,4-dibromo-2,2,5,5-tetramethylpyrrolidinyloxy; 

2,2,3 ,3,5,5-hexamethylpyrrolidinyloxy; 
3-carboximido-2,2,5,5-tetramethylpyrrolidinyloxy; 

3-oximino-2,2,5,5-tetramethylpyrrolidinyloxy; 

3 -hydroxy-2,2, 5 , 5 -tetramethylpyrrolidinyloxy ; 

3-cyano-3-hydroxy-2,2,5,5-tetramethylpyrrolidinyloxy; 

3-carbomethoxy-3-hydroxy-2,2,5,5-tetramethylpyrrolidinyloxy; 

3-carbethoxy-3-hydroxy-2,2,5,5-tetramethylpyrrolidinyloxy; 
2,2,5, 5-tetramethyl-3 -carboxamido-2, 5-dihydropyrrole- 1 -oxyl; 
2,2,5, 5-tetramethyl-3 -amino-2, 5-dihydropyrrole- 1 -oxyl; 
2,2,5,5-tetramethyl-3-carbethoxy-2,5-dihydropyrrole-l-oxyl; 

2,2,5,5-tetramethyl-3-cyano-2,5-dihydropyrrole-l-oxyl; 

bis(l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl)succinate; 

bis(l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl)adipate; 

bis(l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl)sebacate; 
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10;, 



bis(l-oxyl-2,2,6,6-tettamethylpiperi* n ' 4 " y ' )n " bUty,m ^ 0nate ' 
NW . 0 is (1 -o^^^ 

. • j- a vn-dodecylsuccimmide, 

n wl 2 2 6 6-tetramet^^^ 

w n oxvl 2 2 6 6-tetramethyl P i P erazin-3-one). 
4,4' - e thylenebis(l -oxyl-2,A°> 



15 



76. 



Method of claim 44 wherein said monomers contain impurities from the 



mo „omcr production and/orpuriftcation processes. 



77 ^~»~*X£*~~-'~ mt ' 



produc 



tion and/or purification processes. 



78. 

• .Mnhle in the monomer stream 
purification processes is soluble m t 
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S-S..S 



r durina the production and/or 
79 M ^odofcla im 77 wherein *e po^erfo^aunng 

puritoti on processes, i—^hernonon,,^. 
distillation. 



760 mm Hg. 



10b I 



82. 



•„ *• „ „mress is a continuous process. 
Method of Cain, SO wherein .he disunion process 



83. 



.e.hoao.UirnSOwherein.hee^en.inwhich.he—proc.s 



occurs contains polymer. 



15 



production and/or purification processes. 
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85 



. Hiccnlved in the monomer 

Method of claim 83 wherein the polymer » not dissolved 



stream. 



86 . Method of Cairn SO wherein said moneys contain impurities from the 



monomer 



production and/or purification processes. 



87 . Method of Cairn S6 wherein the impurities inCude polymer formed during the 
production and/or purification processes. 



8 , Method of Cairn S 7 wherein the po.ymer formed durin g the production and,or 
purification processes is soluble in the monomer stream. 



8 , Method of Cairn 87 wherein the po.ymer formed during the production and/or 



purification processes 



is insoluble in the monomer stream. 




(^jX? A composition comprising. 

A) a , ,east one firs, inhibitor that is a hydrogen donor or an electron acceptor and 
^ B) at ,eas, one second inhibitor having the following structural formula: 
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I 

R. -C 
1 I 



N 
2 I 

o* 



C-R 
I 

R- 



wherein 

Rj and R 4 are independently selected from the group consisting of hydrogen, alkyl, and 
heteroatom-substituted alkyl; 

R 2 and R 3 are independently selected from the group consisting of alkyl and 
heteroatom-substituted alkyl; and 

X! and X 2 

(1) are independently selected from the group consisting of halogen, cyano, amido, -S- 
C 6 H 5 , carbonyl, alkenyl, alkyl of 1 to 15 carbon atoms, COOR 7 , -S-COR 7 , and -OCOR 7 , 
wherein R 7 is alkyl or aryl, or 

(2) taken together, form a ring structure with the nitrogen. 

91. The composition of claim 90 wherein the first inhibitor is a hydrogen donor. 



92. The composition of claim 91 wherein the first inhibitor is of the structure 



R, . 



ioo^\ ^ — 101 
N' 



OH 
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wherein 

R 100 and R 101 are independently selected from the group consisting of hydrogen, alkyi, 
alkylidene, benzylidene, aryl, benzyl, COR 102 , COOR 102 , CONR 102 R 103 , cyclic, 
heterocyclic, and substituted alkyi or aryl where the substituents are C, O, N, S, 
or P, or R 100 and R 101 can be taken together to form a ring structure of five to 
seven members; and 

R 102 and R 103 are independently selected from the group consisting of hydrogen, alkyi, 
aryl, benzyl, cyclic, heterocyclic, and substituted alkyi or aryl where the 
substituents are C, O, N, S, or P, or R 102 and R 103 can be taken together to form 
a ring structure of five to seven members. 




93. The composition of claim 91 wherein the first inhibitor is of the structure 



100 




15 

wherein 

R 100 and R 101 are independently selected from the group consisting of hydrogen, alkyi, 
alkylidene, benzylidene, aryl, benzyl, COR 102 > COOR 102> CONR 102 R 103 , cyclic, 
heterocyclic, and substituted alkyi or aryl where the substituents are C, O, N, S, 
20 or P, or R 100 and R 101 can be taken together to form a ring structure of five to 

seven members; and 

78 



„ aen«v seated from «h. g roup conning of hydrogen,*., 

» - - - ~ ^ " ,, and su bsti, U ,ed aiky, or a,, -« * 

„,^, Cy *,^,-» canbetakentog e,hertoform 
substlt ue ntS areCO,N,S,orP,orR I „a„dK, tJ can 

~f five to seven members, 
a ring structure of five to 



y i 
o 



■ u'Wtt^r is of the structure 
v „ of claim 91 wherein the first inhibitor is 
94 . The composition of claim v 



10-; 




^108 



15 



20 



T R :X"« — — d — a.,, 
of hydrogen, alkyl, aryi, y adjacent 

™t rni? halogen, and/or any iwv j 
0 cd NO,, NO, CN, CORn„ naiog 

OR„o, SR "°- flve to S even members, 

be taken together to form ring structure© of 
yo ups can be taken and R^is OH or NHR 1W , 

pIovi ded,ha,a„eas,o„eofK 1 „,K, ! ,^.^ 

. n „ v selected from the group consisting of hydrogen, a!ky., 

■* ^ ' 71 or R, and R,„ can be taken together to form 
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a ring structure of five to seven members; 



R 1 „isR I »OR,»,orNR,o I R,»;-d 

aryl, benzyl, y can be taken together to form 

. r ON S or P, or R 10 2 and R 103 can oe 
substituents are C, O, n, =>> « 



ids 



15 



~f f,vp to seven members, 
a ring structure of five to se 



~f r-\*\m 94 wherein Ri 0 4 ' s 
95 The composition of claim w w 



„ „f Maim 95 wherein Rio? 1S °" 
96. The composition of claim ^ 



« Maim 95 wherein Kjos 
97 The composition of claim y ? 



in R,ns is OH. 



V n of claim 95 wherein at least one of R 105 and R 107 - NO, 
98 The composition ot claim 



,, n of claim 95 wherein at least one of R 105 and R 107 isNO 
99. The composition of claim ^ 



^ • tsjvtr and at least one of R 10 s » nd 
in R,n4 lsNHKno » nua 



100 . The composition of claim 94 wherein K 104 



R107 is 
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101. The composition of claim 94 
is phenyl 



wherein R 104 is NHR U0 , R*o7 is NRnoRm. and 



102. The composition 



ition of claim 91 wherein the first inhibitor is of the structure 



R 113 



R 



114 



SH 



R 



115 



wherein 



* a ,wlv elected from the group consisting of hydrogen 
Rm, Ru4 ? and R 115 are independently selected trom * 

alkyl, aryl, cycloalkyl, and heterocyclic moieties. 



15 



103. The compositio 



ition of claim 91 wherein the first inhibitor is of the structure 




119 



wherein 
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15 



R„„ R,,„ R,„ R» *» - *■» ~ independen " y ^ fr ° m 8r ° UP 

conning of hydrogen, alkyl, aryl, cyclop, he.erocydic, substituted alkyl, 
substituted aryl, OR,,., SR„„, NO,, NO, CN, COR,,, ha,ogen, 

a„d/or any two adjacent groups can be taken together to form ring structures) 
of five to seven members; 
R,„and R u , are independently selected from the group consisting of hydrogen, a, M , 
aryl, benzyl, cyclic, heterocychc, substituted alky, or aryl where the substituents 

o ~n Armi nrR and R,u can be taken together to form 
are C, O, N, S, or P, and CORi 02 or K n0 ana rv m 

a ring structure of five to seven members; 

R 112 isR 102 , OR 102 , orNR 102 R,o3; and 

independently selected from the group consisting of hydrogen, alkyl 
aryl, benzyl, cyclic, heterocyclic, and substituted alkyl or aryl where the 



R in , and R 103 are 



a ring 



structure of five to seven members. 



104. The composition of claim 91 wherein the firs, inhibitor is selected from the 
group consisting of diethylhydroxylamine, cyclohexanoneoxime, 
dibenzylhydroxylamine, 2,4-dini.ro-6-sec-bu,ylphenol, N- P henyl-N--(1,4- 
dime«hylpentyl)-para-phenylenedia m ine,2, 5 -dW-bu.ylhydro,uinone,2,5-di-«- 

amylhydrocuinone, metnylhydroauinone, 4-,-butylhydroauinone, 4-,-butylcatechol, 
octanethiol, 2 ,6-di.,-butyl-4-e,h y . P henoVCu(I)naph,he„a,e, dihydroanthracne, N-f 
butyl-2-benzothia«.le-sulfenamide, and N-methy!-4-nitroaniline. 
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105. The composition 



ition of claim 91 wherein a transition metal is added 



106. 



The composition of claim 105 wherein the transition metal is copper. 



107. The compositio 



ition of claim 90 wherein the first inhibitor is an electron acceptor. 



108 



The composition of claim 107 wherein the first inhibitor is of the structure 



R 



120 



R 



121 




15 



20 



wherein 



X and Y are 



independently selected from the group consisting of oxygen, NR 110 , and 



CRi24^125; 

«. R» K» *«« *» « independently Seated from the group consisting of 

hydrogen, alkyl, «* eycloalkyl, heterocyclic, substituted alky!, -*-tot- «* 
OR„„ NR 110 R„„ SR„„ NO, NO,, CN, COR m , and halogen, or R 1M and R m 
can be taken together and/or R, a2 and R ra can be taken together to form one or 
two ring structures, respectively, either of which can be of five to seven 
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members; 



««««tine of hydrogen, alkyi, 
, ^ntlv selected from the group consisting 01 y 

a v are independently seiew* 

aryl, cycloalkyl, heterocy her 
™ « SR NOi , NO, CN,COR,„, halogen, and/or can b 

to paring — of five .o seven members 

d „„v se.ec.ed from *e group consisting of hydrogen, alky., 
Rllo andR,„ are independent selec. , a , H or aryl where .he s U bs.i.uen.s 

r hMerocvclic, substituted alkyi or aryi 
a ry., benzy., cycl.c, he.erocy can be taken together to form 

a r eC,0,K,S,orP,a„dCO Rl .,orR„.andR,„can 
a ring structure of five to seven members; 



a "e" j 



S ■ „ or,„ orMR,oiRio3;and 

»fl R.«' sR '»»° R,ra - insisting of hydrogen, alkyl, 

f *- *" " v . lc ^ subs «u«ed alky, or aryl «here the 

, aryl, benxyl, cyclic, heterocycLc, and 



15 



a ring structure offive to seven members. 



v of claim 108 wherein X and Y are oxygen. 
109 . The composition of claim 



u -nYk oxveen and Y is CRu^im- 
... „ of daim 108 wherein X is oxyge 
U 0 The composition ot claim 



20 



u ;„ v is oxveen and Y is NR-no- 
„ «f rlaim 108 wherein X is oxygc 
n \ The composition of claim 
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112. 



. • v ; c mr „ and Y is CR^R-ns- 
f /»iaim 1 12 wherein X is JNK U0 <" ,u 
U3. The composition of claim n l wn 



t on of claim 107 wherein the inhibitor is of the structure 
1 14. The composition ot claim 



r C- R, 



T) L ^ --127 

K 126 



wherein 



, a frnm the eroup consisting of hydrogen, alkyl, 
Rm and R,„ are independent se.eo.ed from ,he group 

aIyl cydoa ,M, — ic, — ed *>, — d ary,, OK„„, 
m, 1 ^ 1 .S R ,,.,N0 1 ,NO,CK,COR 1 „,a„dha,o g er. ; 

R uo andR in areinae F subs tituents 

ran be taken together to form 
are C, O, N, S. or P. and COR 102 or R 110 and R m can 

a ring structure of five to seven members; 

R 112 isR 1 o 2 ,OR 1 o 2 ,orm 102 R 1 o } ;and 

, a fr. m the eroup consisting of hydrogen, alkyl, 
• ^onrlentlv selected from the grouy 
T* and R,o3 a fe mdepenaenuy 

m and R can be taken together to form 
substituents are C, O, N, S, or r, ° m 

a ring structure of five to seven members. 
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115. The composition of claim 107 wherein the first inhibitor is selected from the 
group consisting of phenylacetylene, 2,5-di-t-butyi-l,4-benzoquinone, 2,6-di-t-butyl- 
1,4-benzoquinone, 1,4-benzoquinone, 2-methylanthraquinone, 1,4-naphthoquinone, 
2,6-di-t-butyl-4-(phenylmethylene)-2,5-cyclohexadiene-l-one,2 J 6-di-t-butyl-4- 

(phenylimino)-2,5-cyclohexadiene-l-one, and ethyl 3,4-bi S -(3,5-di-t-butyl-4-one-2 ; 5. 
cyclohexadienylidene)-hexane- 1 ,6-dioate. 



116. The composition of claim 107 wherein a transition metal is added. 



117. The composition of claim 1 16 wherein the transition metal is copper. 



118. The composition 



of claim 90 wherein the first inhibitor is a blend of a hydrogen 



donor and an electron acceptor. 



15 119. 



The composition of claim 90 wherein the second inhibitor is of the structure 




o* 



wherein R, and R, are independently selected from the group consisting of hydrogen, 
alkyl. and heteroatom-substituted alky! and R, and R, are independently selected from 
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the group consisting of alkyl and heteroatom- substituted alkyl, and the 




portion represents the atoms necessary to form a five-, six-, or seven-membered 
5 heterocyclic ring. 

120. The composition of claim 90 wherein the second inhibitor is a blend of two 
nitroxyls. 

121 . The composition of claim 119 wherein the second inhibitor contains one or 
more nitroxyls selected from the group consisting of: 

N,N-di-terM>utylnitroxide; 

N,N-di-ter/-amylnitroxide; 

N-ter/-butyl-2-methyl- 1 -phenyl-propylnitroxide; 

15 N-^rr-butyl-l-diethylphosphono-2,2-dimethylpropylnitroxide; 

2,2,6,6-tetramethyl-piperidinyloxy; 

4-amino-2,2,6,6-tetramethyl-piperidinyloxy; 

4-hydroxy-2,2,6 ? 6-tetramethyl-piperidinyloxy; 

4-oxo-2,2,6,6-tetramethyl-piperidinyloxy; 

87 




4-dimethylamino-2,2,6,6-tetramethyl-piperidinyloxy; 
4-ethanoyloxy-2,2,6 5 6-tetramethyl-piperidinyloxy; 
2,2,5, 54etramethylpyrrolidinyloxy; 

3- amino-2,2,5,5-tetramethylpyrrolidinyloxy; 
2,2,4,4-tetramethyl- 1 -oxa-3 -azacy clopentyl-3 -oxy; 
2,2,4,4-tetramethyl- 1 -oxa-3 -pyrrolinyl- 1 -oxy-3 -carboxylic acid; 
2,2,3,3, 5, 5,6,6-octamethyI-l,4-diazacyclohexyl-l,4-dioxy; 

4- bromo-2,2,6,6-tetramethyl-piperidinyloxy; 
4-chloro-2,2,6,6-tetramethyl-piperidinyloxy; 
4-iodo-2,2,6,6-tetramethyl-piperidinyloxy; 
4-fluoro-2,2,6,6-tetramethyl-piperidinyloxy; 
4-cyano-2,2,6,6-tetramethyl-piperidinyloxy; 
4-carboxy-2,2,6,6-tetramethyl-piperidinyloxy; 
4-carbomethoxy-2,2,6,6-tetramethyl-piperidinyloxy; 
4-carbethoxy-2,2,6,6-tetramethyl-piperidinyloxy; 
4-cyano-4-hydroxy-2,2,6,6-tetramethyl-piperidinyIoxy; 

4-methyl-2,2,6,6-tetramethyl-piperidinyIoxy; 
4-carbethoxy-4-hydroxy-2,2,6,6-tetramethyl-piperidinyloxy; 

4-hydroxy-4-(l-hydroxypropyl)-2,2,6,6-tetramethyl-piperidinyloxy; 
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4-methyl-2,2,6,6-tetramethyl-l,2 J 5,6-tetrahydropyridine -1-oxyl; 
4-carboxy-2,2,6,6-tetramethyl-l,2,5,6-tetrahydropyridine -1-oxyl; 
4-carbomethoxy-2,2,6,6-tetramethyl-l,2,5,6-tetrahydropyridine -1-oxyl; 
4-carbethoxy-2 5 2 5 6,6-tetramethyl-l,2,5 ) 6-tetrahydropyridine -1-oxyl; 
4-amino-2,2,6,6-tetramethyl-l,2,5,6-tetrahydropyridine -1-oxyl; 
4-amido-2 ? 2 ? 6 J 6-tetramethyl-l,2 J 5,6-tetrahydropyridine -1-oxyl; 
3 5 4-diketo-2,2,5 ? 5-tetramethylpyrrolidinyloxy; 
3-keto-4-oximino-2,2 > 5 ) 5-tetramethylpyrrolidinyloxy; 
3-keto-4-benzylidine-2,2,5 ? 5-tetramethylpyrrolidinyloxy; 

3-keto-4,4-dibromo-2,2,5,5-tetramethylpyrrolidinyloxy; 

2,2,3,3, 5,5-hexamethylpyrrolidinyloxy; 

3-carboximido-2 ? 2,5,5-tetramethylpyrrolidinyloxy; 

3-oximino-2,2 3 5,5-tetramethylpyrrolidinyloxy; 

3-hydroxy-2,2,5,5-tetramethylpyrrolidinyloxy; 

3-cyano-3-hydroxy-2,2,5,5-tetramethylpyrrolidinyloxy; 

3 -carbomethoxy-3 -hydroxy-2, 2 , 5 , 5 -t etramethylpy rrolidinyloxy ; 

3-carbethoxy-3-hydroxy-2 s 2,5,5-tetramethylpyrrolidinyloxy; 

2,2,5,5-tetramethyl-3-carboxamido-2,5-dihydropyrrole-l-oxyl; 

2,2 5 5 J 5-tetramethyl-3-amino-2,5-dihydropyrrole-l-oxyl; 
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2,2,5,5-tetramethyl-3-carbethoxy-2,5-dihydropyrrole-l-oxyI; 

2,2,5 > 5-tetramethyl-3-cyano-2,5-dihydropyrrole-l-oxyI; 

bis(l-oxyl-2 J 2,6,6-tetramethylpiperidin-4-yl)succinate; 

bis(l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl)adipate; 

bis(l-oxyl-2,2,6 > 6-tetramethyIpiperidin-4-yl)sebacate; 

bis(l-oxyl-2,2 ? 6,6-tetramethylpiperidin-4-yl)n-butylmalonate; 

bis(l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl)phthaIate; 

bis(l-oxyl-2 3 2,6,6-tetramethylpiperidin-4-yl)isophthalate; 

bisCl-oxyl^^^^-tetramethylpiperidin^-yOterephthalate; 

bis(l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl)hexahydroterephthaIate; 

N,N'-bis(l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl)adipamide; 

^(l-oxyl^^^^-tetramethylpiperidin^-y^-caprolactam; 

N-(l-oxyl-2,2,6,6-tetramethylpiperidin-4-yl)-dodecylsuccinimide; 

2 ? 4 ? 6-tris-[N-butyl-N-(l-oxyI-2 ? 2,6 > 6-tetramethyIpiperidin-4-yl)]-s-triazine; and 

4,4 , -ethylenebis(l-oxyl-2,2,6,6-tetramethyIpiperazin-3-one). 
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